Abstract: This paper documents for the first time the intonation system of Tucumán Spanish, an understudied variety of Argentinian Spanish. Semi-spontaneous speech illustrating the intonation of main sentence types, i.e. broad focus statements, partial and absolute interrogatives, and imperatives and vocatives, was elicited from 31 native speakers of Tucumán Spanish via an adapted version of the Argentinian Intonation Survey (Prieto and Roseano, 2009-2013). The two authors listened to the recordings and transcribed them using the Tones and Break Indexes conventions (ToBI) (Beckman et al. 2002 , Prieto and Roseano 2010 , Hualde and Prieto 2015 . Transcriptions of prenuclear and nuclear configurations together with their respective frequencies allowed both an appreciation of the most used configurations within each sentence type along with detailed variation at the phonetic level. For example, yes/no questions were consistently realized with a low nuclear pitch accent L* and an ascending boundary tone. However, there was variation in the height of the boundary tones yielding the frequent contour L* ¡H%, and the less frequent L* H%. Altogether, these detailed patterns document the systematic phonetic variation of the intonation system of TS and provide a basis for future research to determine the phonological status of this variation.
Introduction
The current study is the first to provide a detailed description of the intonation system of Tucumán Spanish (TS) according to the Autosegmental-Metrical (AM) model of intonation (Hualde 2003; Ladd 2008; Pierrehumbert 1980 ) and the Sp_ToBI annotation conventions (Aguilar et al. 2009; Beckman et al. 2002; Face and Prieto 2007; Prieto and Roseano 2009-2013; Hualde and Prieto 2015) , and it thus contributes to achieving a clearer picture of the intonational variety in Argentina. Additionally, this study complements previous research on the intonation of Argentinian Spanish, which has mainly studied varieties spoken in the capital, i.e., Buenos Aires (BA) (Colantoni 2005; Colantoni and Gurlekian 2004; Enbe and Tobin 2008; Feldhausen et al. 2010 Feldhausen et al. , 2011 Fontanella de Weinberg 1980; Gabriel et al. 2010; Kaisse 2001; Labastía 2006 Labastía , 2016 Lee 2010; Pešková 2015; Pešková et al. , 2011 Pešková et al. , 2012 Pešková et al. , 2013 and dialects such as Córdoba Spanish and Guaraní Spanish (Colantoni 2011; Dabkowski et al. 2011; Feldhausen et al. 2010; Lang-Rigal 2014) . Finally, our systematic description of TS intonation complements the works by Fontanella de Weinberg (1966 , 1971 and Rojas (1980) which provide the first and only impressionistic accounts of TS intonation.
TS is a northwestern variety with Quechua substrate, embedded in a linguistic area which is largely undocumented from prosodic and quantitative morphosyntactic standpoints. In fact, this region in Argentina, the North West (NW), is missing from the Atlas of Spanish Intonation (Prieto and Roseano 2009-2013) , which contains detailed works on the intonation systems of many Spanish varieties worldwide. On the other hand, linguistic, social, and historical factors have shown to affect dialectal variation to a larger extent than national borders (Lipski 1996 : Ch. 1, Penny 2000 ; thus, research studies that describe the intonation systems of other Argentinian varieties and discuss the intonational differences among them are necessary in order to complement the already extant prosodic descriptions of Buenos Aires Spanish (BAS), i.e. the national standard variety, which will entail an important addition to the dialectological mapping of the country.
The study of TS intonation is particularly important due to its membership within the Sub-Andean Spanish group characterized by the long history of contact of the northwestern region of Argentina with Quechua together with encouraging results from research in other Andean areas of Quechua-Spanish contact. For example, previous work on intonation in the Andean Spanish of Peru (Muntendam 2013; Muntendam and Torreira 2016; O'Rourke 2005) found prosodic transfer from Quechua to Spanish, and research in the morphosyntactic features of Andean Spanish has reported higher rates of present perfect use across perfective contexts (Escobar 1997; Howe 2006 ) than other Latin American varieties such as Mexico (Schwenter and Torres Cacoullos 2008) as well as innovative uses such as evidentiality marking (Howe 2006) . Likewise, previous work on TS morphosyntactic variation (García and Caracoche 1977; Martorell de Laconi 2001; V. Terán and M. Kanwit, accepted) has found that the present perfect is more widely used than the preterite in perfective contexts and exhibited the most advanced stage of grammaticalization across the Spanish dialects investigated so far, differentiating it from BAS Spanish (Rodríguez Louro 2009) and Mexico (Schwenter and Torres Cacollous, 2008) .
Altogether, the aforementioned prosodic and morphosyntactic research suggests that the Northwestern variety in Argentina should exhibit interesting linguistic features that make TS different from the extensively described BA variety, and worthy of study. Based on intuition and impressionistic data, we anticipate that the intonation differences between TS and BA will be most noticeable in interrogative sentences. Table 1 below shows demographic information on the 31 participants (24 females) in the study. Participants were contacted by word of mouth and invited to participate in the study with no compensation for their participation. As a result, most participants who volunteered belonged to the social network of the native Tucumán author and constituted a homogeneous group of middle-aged, middle-class native speakers of TS, as spoken in San Miguel de Tucumán, the capital city of the Province of Tucumán. With regard to Place of Origin (PoO), 97% of the participants (30) were born in Tucumán (T). With respect to Place of Residence (PoR), 68% participants lived in San Miguel de Tucumán (SMT), 29% lived outside San Miguel de Tucumán (OSMT) and 3% in other Provinces (OP). Length of Residence (LOR) was fairly homogeneous -all but one of the participants had lived within or just outside SMT for or longer than 20 years, and some for all their lives. Therefore, our sample represents TS as spoken mostly by middle-class, female speakers between 35-55 years of age who have lived in San Miguel de Tucumán since they were born. 
Methodology

Participants
Materials
In order to elicit semi-spontaneous speech, the 31 participants took the modified version of the Argentinian Spanish intonation survey ) included in Appendix 1. Following Prieto and Roseano (2010) , this modified version included 21 context-response pairs based on the Discourse Completion Task Methodology (Blum-Kulka et al. 1989; Prieto and Roseano 2001, 2010; M. Vanrell et al., submitted) . This instrument of data collection was designed to recreate everyday situations common to the participants. It is an inductive method in which the researcher presents the participants with a clear literal and pragmatic context. Participants were asked to perform these contexts in a natural way which elicited semi-spontaneous speech with intonation contours relevant to the contexts that they were acting. For example, the participants had to read about the target context described in the following way for a neutral yes-no question: "you enter the grocery store and ask whether the grocer has tangerines. What would you say?" After that, the target neutral information seeking yes-no question ¿Tiene mandarinas? 'Do you have tangerines?' would appear below the context for the participant to utter as naturally as possible. In regard to the imperative yes-no question, participants read the corresponding context, which explained that they were unable to watch TV because their nephews were making noise. Upon reading the situation, the participants had to utter the question Chicos, ¿se pueden callar? 'Kids, can you be quiet?' in response. The successful use of this methodology enabled us to elicit semi-spontaneous speech with a variety of intonation contours. For this investigation, the lexicon and grammatical constructions used in the questionnaire were modified so that it would mimic the everyday speech of middle-class Tucumán Spanish (see Appendix 1). For example, the original counter-expectational biased interrogative utterance for Buenos Aires Spanish was ¿Todavía no vino?! 'Didn't he/she come yet?!', which uses a preterite verb form, which is the most frequent past time marker in BAS. Since previous research found that in TS the present perfect is more frequent than the preterite (García and Caracoche 1977; Martorell de Laconi 2001; V. Terán and M. Kanwit, accepted) , the verb of the counter-expectational interrogative sentence was changed accordingly and the resulting sentence was ¿Todavía no ha venido?! 'Hasn't he/she come yet?' Furthermore, the confirmatory yes-no question Naty, ¿querés un cafecito? 'Naty, do you want a little coffee?' shows a modified lexical item from the original version, i.e., cafecito 'little coffee' instead of café 'coffee', since diminutive forms are very frequent in TS.
The recorded speech acts elicited from the contexts of the questionnaire (See Appendix 1) were grouped according to their sentence types. These types are given below with one example each: (1) Broad focus sentences -contexts 1-4, Appendix 1 -e.g.:
Context 
Procedure
The Tucumán native speaker author (VT) was in charge of the data collection, which took place in the summer of 2015 in San Miguel de Tucumán, Argentina. Participants completed the adapted version of the Argentinian Spanish Intonation Survey described above. The data was recorded in WAV format with the use of a digital recorder with in-built microphone which was later perceptually and acoustically analyzed with Praat (Boersma and Weenink 2010) . The interviewer administered the 21 context-answer pairs to the participants using an inductive approach. Both the participant and the interviewer had a printed version of the test that contained different contexts eliciting a number of target pragmatic meanings. Participants read each context themselves, and then acted out the context by uttering an appropriate answer. This method allowed participants plenty of time to read the contexts, and clarify doubts if necessary. If the interviewer felt the participant did not understand the context, she explained the context to the participant again and the participant was asked to act out that context once more.
In order to ensure that semi-spontaneous speech was obtained from all participants, the following experimental practices were implemented during the interview. First, participants were allowed to take the time they needed to understand the prompt and ask questions to the interviewer, which enabled them to act the response rather than simply read it. Second, participants were asked to make eye contact with the interviewer while speaking their answers in order to encourage performing the context rather than reading the target. Third, participants were asked to take the written target answers as hints to their own productions as they were not penalized for small variations in their answers, i.e., ¿Tenés manzanas? 'Do you have apples?' instead of ¿Tenés mandarinas? 'Do you have tangerines?' These practices allowed the type of control necessary so that semi-spontaneous speech will not hinder the production of the participants' expected responses in each situation (Brhem et al. 2014) . Altogether, these experimental practices encouraged eliciting semi-spontaneous speech that included intonation contours appropriate to each context.
Data Analysis
The authors, two trained phoneticians, listened to the 672 sentences (21 sentences * 31 participants) three times. All these sentences were transcribed individually by each phonetician using ToBI notation (Beckman et. al 2002 , Prieto and Roseano 2010 , Hualde and Prieto 2015 . For the purposes of this study, i.e. the description of the main intonation contours of the basic sentence types, only 8 pragmatic conditions were analyzed (10 sentences * 31 participants) with a total of 310 productions. However, at the time of quantifying intonation contours, 5 productions were eliminated due to the participant's use of a different syntactic structure in a given pragmatic condition, which would not allow for a fair comparison. For example, participant 18's production of the neutral yes-no question ¿Tiene mandarinas? 'Do you have tangerines?' was eliminated due to her use of a different syntactic structure ¿Mandarinas hay? 'Tangerines are there?' Therefore, the total number of remaining utterances whose results are reported in the next section is 305. Some of the pragmatic conditions in the intonation survey presented responses of several sentences; however, only one sentence per condition was analyzed as the first attempt to document the TS intonation system and in tandem with the tradition adopted by the publications of the Atlas of Spanish Intonation (Prieto and Roseano 2009-2013) . Afterwards, the two phoneticians compared their transcribed sentences in terms of the shape and alignment of pre-nuclear and nuclear pitch accents , and the trajectory of the boundary tone. These comparisons reached 95% of inter-transcriber agreement (Escudero et al. 2012 , Pitrelli et al. 1994 . After reaching consensus, researchers grouped transcriptions into intonation patterns containing the same sequence of pitch accents and boundary tones within a sentence type.
Results: Basic intonation patterns in Tucumán Spanish
In this section, we summarize the obtained intonation contours with their corresponding frequencies for each sentence type, namely single word and multiple word broad focus statements, neutral yes-no questions, 3 biased yes-no question types, neutral wh-questions, 1 biased wh-question type and vocatives (See Table 2 below). 
Broad focus statements
A total of 59 transcriptions were compared, 31 transcriptions of the multiple word statement La Gaby/María está comiendo mandarinas 'Gaby/Mary is eating tangerines' and 28 of the one-word statement Mandarinas 'Tangerines' These transcriptions were grouped into the intonation patterns illustrated in Figures 1-4 . The 59 statements ended in a descending F0 trajectory as illustrated by the L% boundary tone. The nuclear pitch accent, i.e., the last stressed syllable in the sentence, had two possible realizations. It could either show an ascending pitch in the stressed syllable RI, which is transcribed as L+H* (Figures 1 and 3 ), or it could have a flat descending trajectory transcribed as H+L* (Figures 2 and 4) . The H+L* realization was more frequent in multiple word statements (57% H+L*, 43% L+H*), and in single word statements (55% H+L* and 45% L+H*).
In the multiple word statements, there were three possible pre-nuclear pitch accents, i.e., RI, TA, MIEN in Figure 1 . The first one was consistently realized in the 31 productions with an ascending trajectory starting in the stressed syllable and ending in a peak in the post-tonic syllable. This pitch accent was transcribed as L+<H*. The other two pitch accents had different realizations. Following the peak of the first pitch accent, they either alternated a valley and a peak like in Figure 1 , i.e., the first pitch accent in RI is a peak, the second pitch accent in TA is a valley, and the third one in MIEN is a peak, or they showed a descending flat F0 trajectory ( Figure 2 ). The peak-valley-peak realization was more frequent than the flat pre-nuclear realization (74% versus 26%). However, both realizations were indistinctively produced with either of the two possible nuclear accents, i.e., H+L* and L+H*. Waveform and F0 trace for the broad focus statement Maria está comiendo mandarinas 'Mary is eating tangerines' produced with L+<H*, L* and L+H* pre-nuclear accents and an L+H* nuclear accent followed by an L% boundary tone.
Sound clips are available as supplementary materials. To play the clips inside the PDF, right-click on the audio icon and select 'View in floating window'.
Figure 2 (Participant 12):
Waveform and F0 trace for the broad focus statement La Gaby está comiendo mandarinas 'Gaby is eating tangerines' produced with L+<H*, H+L* and L* in pre-nuclear accents and H+L* nuclear accent followed by an L% boundary tone. 
Yes-No Questions
Neutral yes-no questions
This sentence type was based on 61 transcriptions, 30 for the question ¿Tiene mandarinas? 'Do you have tangerines?' and 31 for ¿Está Manuel? 'Is Manuel there?' These transcriptions were grouped in 5 intonation patterns illustrated in Figures 5-9 . The 61 sentences ended in an ascending boundary tone preceded by a low nuclear pitch accent. The boundary tone was transcribed as H% when it was not higher than the peak of the pre-nuclear pitch accent as in Figures 5, 6 and 9 and as ¡H% when it was higher as in Figures 7 and 8. The ¡H% realization was the most frequent, i.e., 53.33% in ¿Tiene mandarinas? 'Do you have tangerines?' and 81% of the ¿Está Manuel? 'Is Manuel there?' The nuclear pitch accent was transcribed as L* when it had a low flat trajectory along the stressed syllable RI as in Figures 5 and 7 , and as L+<H* when it started an ascending trajectory within the stressed syllable RI as in Figure 6 . In these sentences, L* was the most frequent realization (56.3% L*; 43.5% L+<H*) and the two nuclear pitch accent realizations appeared in combination with the two boundary tones. For example, in ¿Tiene mandarinas? 'Do you have tangerines?', 26.66% of the utterances was realized as L* ¡H%, 23.3% as L* H%, 23.3% as L+<H* ¡H%, 20% as L+<H* H%.
In Figures 7 and 8, the nuclear pitch accent was always transcribed as L*. The slight ascending trajectory in Figure 8 was related to co-articulation of the nuclear pitch accent with the boundary tone since in these sentences both are realized within the same stressed syllable NUEL.
Like in the neutral broad focus statement, the 61 neutral yes-no questions had the first pre-nuclear pitch accent realized with an ascending trajectory starting at the stressed syllable and ending with a peak in the post-tonic syllables. As in the statements, this pitch accent was transcribed as L+<H*.
In summary, neutral yes-no questions start with a pre-nuclear pitch accent with delayed peak, L+<H* followed by a low nuclear accent that can be realized as L* or L+<H* and an ascending boundary tone which ends in a pitch higher (¡H%) or not (H%) than the pre-nuclear pitch accent. The ¡H% is the most frequent realization (50%). The two nuclear pitch accent realizations are combined with the two boundary tones. 
Biased yes-no questions.
Emphatic yes-no question
Our study transcribed a total of 30 transcriptions for the question ¿Es María la que viene? 'Is María the one who's coming?' where María 'Mary' is in focus position, meaning that it is María 'Mary' who is coming and not another person. These transcriptions were grouped into the 4 intonation patterns illustrated in Figures  10-13 .
The 30 utterances ended in an ascending F0 boundary tone transcribed in two ways: 1) as H% presenting an ascending trajectory reaching a maximum F0 value smaller to that of the first and/or second pre-nuclear pitch accents or 2) as ¡H% showing a larger F0 maximum than that of the pre-nuclear accent as in Figures  10 -13 . The latter boundary tone was the most frequent, as attested in 63.3% of the productions.
All the utterances were produced as two intonational phrases. Eighty percent of the utterances transcribed the first IP with a nuclear pitch accent on the syllable RI in María 'Mary' consistently as L+<H*, indicating a rising F0 movement whose peak is realized in the postaccentual syllable (See Figures 10 and  11) . Two possible pre-nuclear realizations on ES were attested: one is transcribed as a delayed peak (L+<H*) (See Figure 11 ) and another one shows no tonal movement (See Figure 10) . This latter pre-nuclear pattern was the most frequent (53.33%: no tonal movement, 16.7%: L+<H*). The second IP transcribed a nuclear accent on VIE as 1) L* with a flat F0 trajectory within the limits of this syllable (See Figure 10) or as 2) L+<H* with an ascending F0 trajectory on the metrically strong syllable (See Figure 11 ). Both nuclear accents are followed by a final high boundary tone.
A less frequent pattern (20%), also produced as two IPs, transcribed the first IP with a nuclear pitch accent on ES as 1) L+H* when it had an ascending trajectory and a peak within the limits of the syllable (See Figure 12 ), or 2) as L+<H* with an ascending F0 trajectory on the stressed syllable followed by a delayed peak (See Figure 13) . In these sentences, L+H* and L+<H* showed similar frequencies (57% L+H*; 43% L+<H*) and the two nuclear pitch accent realizations appeared in combination with the ¡H% boundary tone. In these patterns, there was consistent deaccentuation from the first peak of the sentence until the last stressed syllable VIE.
In summary, emphatic yes-no questions are generally produced as two IPs. The first IP contains the focused element (ES or RI), transcribed with an early or delayed peak nuclear accent (L+<H*, L+H*). A nuclear accent on ES is usually followed by a deaccenting of the stressed syllable RI. A nuclear accent on RI can have prenuclear ES realized with no tonal movement or with an ascending F0 trajectory. The second IP has a low F0 trajectory on VIE transcribed as L* or L+<H*. All these patterns are followed by a final high boundary tone with two possible realizations, i.e., ¡H%, H%. 
Confirmatory yes-no questions
Our study transcribed a total of 31 utterances containing the question ¿Venís a cenar, no? 'Are you coming over for dinner, aren't you?' and grouped them into three tonal patterns as shown in Figures 14-16 . Thirtyfive percent of the utterances had an alternative yes-no question ¿Venís a cenar, o no? 'Are you coming over for dinner, aren't you?' This difference had a change in the final tag and consisted of one intonational phrase. The nuclear pitch accent on the syllable 'NO' was transcribed as H+L* when it had a descending F0 trajectory followed by a low flat F0 boundary tone. Both the first and second prenuclear positions had an ascending F0 trajectory with a peak aligned within the limits of the stressed syllables NIS and NAR respectively, which was transcribed as L+H* as in Figure 14 . The remaining 65% of the utterances were realized as two IPs (See Figures 15 and 16 ). The second IP had an ascending boundary tone transcribed as H% when it was not higher than the peak of the pre-nuclear pitch accent or the boundary tone of the first IP (See Figure 15) or as ¡H% when it was higher (See Figure 16) . Both boundary tone realizations were preceded by a low F0 valley on the stressed syllable NO transcribed as L*. In regard to the nuclear pitch accent configuration on the syllable NAR of the first IP, Figure 15 describes a rise-fall F0 trajectory transcribed as L+H*+L whereas Figure 16 describes an F0 valley transcribed as L*. Both these Figures have a high boundary tone described as a rise and transcribed as H%. In summary, confirmatory yes-no questions have two main intonation patterns. One is realized as a single IP and has an H+L* L% nuclear pitch accent configuration. The second pattern is realized as two IPs. The nuclear pitch configuration of the first IP can have two different phonetic implementations: one consisting of a tritonal accent followed by a low boundary tone (L+H*+L L%) and the other one realized as L* H%. These patterns share the same prenuclear pitch accent realization, namely L+H*. 
Imperative yes-no questions
A total of 31 utterances were transcribed for the question ¿Chicos, se pueden callar? 'Kids, can you please be quiet?' used to encode a command in which the speaker demands that her nieces and nephews be quiet. Figures 17 and 18 illustrate the two intonational patterns attested, both of which were realized as two IPs: the first IP contains a vocative (See Section 4.4) and the second IP contains the command itself. The 31 sentences ended in an ascending boundary tone preceded by a low or a low-high nuclear pitch accent. The boundary tone was transcribed as H% when it was not higher than the peak of the pre-nuclear pitch accent as in Figure 17 and as ¡H% when it was higher as in Figure 18 . Both boundary tone realizations were frequent (39% ¡H% and 42% H%). The nuclear pitch accent on the stressed syllable LLAR had two possible realizations: as L* when it had a low flat trajectory as in Figure 18 , or as L+H* when it had an ascending trajectory as in Figure 19 . In these utterances, L* was the most frequent production (48% L*; 32% L+H*). Furthermore, the two nuclear pitch accent realizations appeared in combination with the two boundary tones (L* H%: 35.5%, L+H* ¡H%: 26%, !H* !H%: 13%, 9.7%: L* ¡H% and 16%: other transcriptions). The prenuclear accent on the stressed syllable PUE had two most frequent realizations: an ascending F0 trajectory with a peak realized on the postaccentual syllable, transcribed as L+<H* (See Figure 17) or an ascending trajectory with a peak realized within the limits of the syllable as L+H* (See Figure 18) .
In summary, imperative yes-no questions are realized as two IPs, one for the vocative and the second one for the command itself. The intonation contour of the command starts with a pre-nuclear pitch accent with either an early peak (L+H*) or a delayed peak (L+<H*). Two possible nuclear accents were attested, one was transcribed as L* and the other one was transcribed as L+H*, and both accents can combine with an ascending boundary tone which ends in a pitch higher (¡H%) or not (H%) than the pre-nuclear pitch accent. Both boundary tones are frequent (H%: 42%; ¡H%: 39%). 
Wh-questions.
Neutral wh-questions
A total of 31 utterances for the question ¿Quién te la ha alquilado? 'Who has rented you the house?' were transcribed and grouped into three main intonational patterns illustrated in Figures 19-22 . Fifty-two percent of the utterances ended in a low boundary tone (L%) preceded by a low nuclear pitch accent on the stressed syllable LA transcribed as H+L*, which described a descending trajectory along the syllable that started in a downstepped high pitch range (See Figure 19) . Thirty-five percent of the sentences ended in an ascending boundary tone preceded by a low nuclear pitch accent. The boundary tone was transcribed as H% when it was not higher than the peak of the pre-nuclear pitch accent (See Figure 20) and as ¡H% when it was higher as in (See Figure 21) . The remaining 13% of the utterances had a medium pitch boundary tone preceded by a medium tone and this nuclear configuration was transcribed as !H* !H% as in Figure 22 .
The pre-nuclear pitch accent on the stressed syllable QUIEN yielded three possible realizations: the first two had an ascending F0 trajectory either with a normal peak transcribed as L+H* or a sharp peak (L+¡H*), another realization consists of an ascending trajectory starting at the stressed syllable and ending with a peak in the post-tonic syllable (L+<H*).
In summary, neutral wh-questions tend to start with an ascending F0 trajectory with an early or delayed peak in pre-nuclear position followed by a low nuclear accent transcribed as !H+L* when followed by a low boundary tone but transcribed as L* when followed by a high boundary tone. A final possible contour for wh-questions has a medium nuclear pitch accent followed by a medium pitch boundary tone. The most frequent nuclear pitch configuration is H+L* L% (51.6%) followed by L* H%/¡H% (35.5%) and !H* !H% (13%). 
Rhetorical wh-questions
A total of 30 utterances were transcribed for the question ¿Cuándo voy a estar tanquilo? 'When am I going to be left alone?' and grouped into four intonational patterns illustrated in Figures 23-26 . Most of the 30 sentences (76.7%) ended in a descending boundary tone preceded by a nuclear pitch accent with two possible realizations like in the neutral broad focus statement: an ascending pitch in the stressed syllable QUI, which was transcribed as L+H* (Figure 24) , or a flat descending trajectory transcribed as H+L* (Figure 23 ). The H+L* realization was more frequent (40% H+L*, 23.33% L+H*). The remaining sentences were grouped into two main patterns: 10% of the utterances showed the typical neutral yes-no question realization with L* H%/¡H% (See Figure 26) , the other 10% had a medium nuclear pitch accent (!H*) followed by a medium boundary tone transcribed as !H% (See Figure 25) .
The 30 biased wh-questions showed two possible first pre-nuclear pitch accent realizations on the syllable CUAN. The first one consisted in an ascending trajectory either with delayed peak (See Figures  23-24) or an early peak and a second realization was transcribed with a tritonal accent L+H*+L describing a rise-fall tonal movement (See Figures 25-26) . The first pre-nuclear realization was the most frequent (33.33%: L+<H*, 20%: L+H*, 23.33%: L+H*+L). In regard to the second and third pre-nuclear accents, our data yielded high rates of deaccenting, with a descending F0 trajectory starting after the first peak up to the nuclear pitch accent as shown in all Figures. These pre-nuclear configurations combined with the different nuclear pitch configurations attested.
In summary, the biased wh-question starts with a pre-nuclear pitch accent with early or delayed peak (L+H*, L+<H*) or with a hat shape (L+H*+L) followed by four possible nuclear pitch accents (H+L*, L+H*, L*, !H*). The two former nuclear accents are followed by a low boundary tone whereas the L* pitch is followed by a high boundary tone and finally the !H* pitch accent is followed by a medium boundary tone. All the possible pre-nuclear accents can combine with the four nuclear pitch accent configurations. 
Vocatives
A total of 30 utterances containing the vocative Chicos 'Kids' within the imperative yes-no question ¿Chicos, se pueden callar? 'Kids, can you be quiet?' were transcribed and grouped into five intonational patterns (See Figures 27 to 31) according to their pragmatic nuances of meaning, speaker-addressee distance or level of speaker's anger.
Most of the vocatives (70%) ended in a descending F0 trajectory transcribed as L%, !HL% or HL% boundary tones (Figures 27, 28, 30 ). The nuclear pitch accent had three possible realizations on the stressed syllable CHI: an ascending pitch transcribed as L+H* (Figure 27 ), a sustained high F0 trajectory transcribed as H* (Figure 28 ) or a sustained medium pitch trajectory transcribed as !H* (Figures 29, 30, 31) . The L+H* realization was more frequent (23.33%: L+H*, 10%: H*, 7%: !H*). Thirty-three percent of the vocatives ended in a low boundary tone transcribed as HL%/L% (Figures 27, 28) , seventeen percent of the vocatives ended in a sustained high tone transcribed as H% (Figures 29, 30 ), ten percent of the productions ended in a medium boundary tone transcribed as !H% (Figure 31 ) and ten percent ended in a low boundary tone described as a descending F0 trajectory from a medium pitch transcribed as !H* L% (Figure 30) . These boundary tones combined with the nuclear pitch accents and realized the different nuclear configurations: H*/L+H* HL%/L%, !H* !HL%/H%/!H%).
In summary, vocatives within imperative yes-no questions can have three different boundary tones: a) a descending F0 trajectory phonetically implemented as L%, !HL%, HL%, b) a sustained medium tone (!H%) or c) an ascending F0 trajectory transcribed as H%. The low boundary tones can be preceded by three types of nuclear configurations (L+H*, H* or !H*), the medium and high boundary tones are preceded by !H*. 
Discussion
Results in the previous section provide a detailed phonetic description of the basic intonational contours attested in Tucumán Spanish, within the Sp_ToBI framework (Beckman et al. 2002; Face and Prieto 2007; Hualde 2003; Hualde and Prieto 2015; Prieto and Roseano 2009-2013 ) with regard to broad focus statements, absolute and partial interrogatives (neutral and marked), and vocatives. In this section, we summarize the main contours and when appropriate, we establish comparisons with Castilian Spanish and BAS.
One of the most striking findings is the high frequency of late peak alignment (L+<H*) in TS, which is consistent across contexts and speakers. Specifically, the delayed peak is found in pre-nuclear position of broad focus statements and of all the question types analyzed. Furthermore, this pitch accent type is also found in the nuclear position of neutral and biased yes-no questions and less frequently of wh-questions. Altogether, the consistent presence of L+<H* pitch accent in pre-nuclear position of both questions and statements and its presence in some nuclear positions portrays the strong tendency in TS of delaying peak alignment to the post-tonic syllable. This late alignment is also found in other Spanish dialects such as Castilian, Mexican, Chilean, Canarian, and Ecuadorian Spanish. However, the nature of TS late peak alignment sets it apart from the early peak alignment of BAS, which usually uses L+H* or L+¡H*.
A second prominent characteristic of TS intonation is that the most frequent nuclear pitch configuration across neutral and biased yes-no questions consists of a low tone in nuclear position realized as L* or L+<H* followed by a high boundary tone. This pattern (L*/ L+<H* H%-See Figure 5 ) is similar to Castilian Spanish (Hualde and Prieto 2015; Prieto and Roseano 2010) but dissimilar from the circumflex pattern in BAS, i.e., L+¡H* HL% Hualde and Prieto 2015) . The typical nuclear pitch configuration in TS (L*/ L+<H* H %) emerges as the default configuration since it is cross-pragmatically the most frequently attested. For example, wh-questions, which are frequently realized with a low boundary tone, are often defaulted to L*/ L+<H* H% when participants express doubt about the right pragmatic meaning or as a result of careful scripted speech.
Pitch range is another relevant aspect to be discussed with regard to TS intonation. We have already stated that the default boundary tone in TS yes-no questions consists of a high tone. However, the pitch range of the boundary tone yielded two options, i.e., a high tone that has a smaller pitch range than the prenuclear accent transcribed as H%, and a high tone with a larger pitch range than the prenuclear accent transcribed as ¡H%. More specifically, preliminary results from a perception study of neutral yes-no questions by TS native participants has indicated that the attested pitch range differences indexed various degrees of speaker presupposition about the hearer's knowledge of the topic (Terán and Ortega-Llebaria 2016) . Out of the 464 neutral yes-no question productions, 44.6% were judged by the TS natives as an appropriate contour for both neutral and confirmatory yes-no questions. Further research may be necessary to disentangle which are the relevant cues for one or another question type.
Tonal scaling differences have also been attested in imperative yes-no questions, yielding labelling differences with two frequent nuclear configurations: L* H% or L+H* ¡H%. Despite the fact that no perception study had been conducted so far, the pitch range differences attested in our data, transcribed as two distinct nuclear pitch configurations and perceptually salient from an auditory perspective, seem to convey different degrees of imposition on the hearer to fulfill the command in question. The L* H% accent type seems to convey a less insistent command with a lower degree of speaker anger whereas the L+H* ¡H% accent type seems to convey stronger speaker anger and thereby a higher degree of insistence that the command should be done. This claim is seemingly backed up by the phonetic implementations of the vocatives used with imperatives. For example, an imperative question with a nuclear configuration pattern consisting of L* H% will usually be uttered with a vocative nuclear configuration consisting of !H* !H%/L%. On the other hand, the more insistent command realized with a larger pitch range of the leading tone in the L+H* ¡H% nuclear configuration will usually be accompanied by a vocative nuclear configuration with a larger height of the leading tone of the nuclear accent L+H* L%. All in all, the two nuclear pitch accent configurations attested in TS imperatives (L* H% or L+H* ¡H%) radically differ from the one found for BAS , which consists of a rising F0 trajectory with a sharp peak on the offset of the stressed syllable (L+¡H*) followed by a low boundary tone. The observed TS imperative intonation pattern also differs from the Castilian Spanish one, whose nuclear configuration is transcribed as H+L* L% (Estebas-Vilaplana and Prieto 2010). The comparison of TS imperative intonation with other varieties further confirms TS strong tendency towards a rising final contour (H%), argued to be the default contour across interrogative types. Current works have discussed the acoustic cues and the intonation contours that differentiate between an imperative sentence and a broad focus declarative (Willis 2002; Robles-Puente 2011; Brehm et al. 2014) . Our work on imperatives has described the intonation of imperative interrogatives but further research on TS imperative declarative vs. imperative interrogative is necessary in order to understand the phonology of the imperative pragmatic meaning across different phonetic realizations and sentence types.
On a further note on vocatives in TS, our data yielded four different intonation contours confirming a great deal of variability, which deserves further research. However, regarding the type of vocative chant used with imperatives, two main intonation contours were attested, one for a mild imperative (initial call) and another one for an insistent imperative (insistent call), i.e. !H* H% and L+H* L% respectively. These two intonation patterns found in TS vocatives are very similar to the ones attested in other Spanish varieties. Hualde and Prieto (2015) cross-dialectally describe the initial call vocative as having a durationally prolonged last syllable which also has a higher intensity and a sustained mid boundary tone. Conversely, the authors describe the insistent call with a prolonged stressed syllable bearing a high tone with expanded pitch range. In this sense, the aforementioned cross-dialectal description of the vocative chant also applies to TS; however, the intonation patterns of TS exhibit more options that are deemed worthy of investigation. Our data adds a vocative description of another Spanish variety to the already detailed vocative intonation descriptions of Chilean Spanish (Cid and Ortiz, 1998) , Peninsular Spanish (Alonso-Cortés, 1999), Colombian Spanish (Velásquez Upegui, 2014) , and Catalan (Borràs-Comes et al., 2015) .
The prosodic focus in emphatic yes-no questions in TS is another aspect worthy of discussion. This utterance type has a focused postverbal subject (Vanrell and Fernández Soriano 2014) followed by a perceptible prosodic boundary, not usually accompanied by a pause. The nuclear configuration of the first intonational phrase until the first prosodic post-focal boundary usually consists of a rising F0 trajectory along the stressed syllable with delayed peak, transcribed as L+<H*. Our data shows differing patterns in prenuclear position, one has late peak alignment and the other has no tonal movement. It is actually the latter prenuclear configuration the one most frequently attested in our data. A less frequent pattern shows a shifted prosodic focus with a nuclear accent on the first stressed syllable ES, followed by deaccenting until the last stressed syllable VIE (See Figure 12) . In this case, the canonical postverbal focused subject becomes deaccented and further research should look into the factors that might condition variation regarding prosodic focus in TS. What is of interest is that the great amount of speaker variation attested in narrow focus in TS has also been attested in Castilian Spanish (Face 2006; Vanrell 2014, 2015) . One possible explanation to variation is that it is the product of task effect, the result of scripted speech. Nevertheless, it would be interesting to examine the phonological value of this phonetic variation in future perception experiments.
With regard to wh-questions, an important finding is that the presence of the wh-pronoun forces a change in the default intonation pattern of TS, namely L* H%. Specifically, the contour of wh-questions has a nuclear configuration consisting of a descending F0 trajectory transcribed as H+L* L%, rather than an L* H% as in yes-no questions. However, 35.5% of the productions have yielded the typical L* H% configuration, which arises in cases where participants seem to be confused about the pragmatic meaning of the question, further confirming the TS default pattern of yes-no questions (L* H%). A comparison with other dialects shows that TS, BAS and Castilian Spanish have the same default wh-question intonation pattern, namely H+L* L%. However, BAS has perceptually lower nuclear and boundary low tones thereby transcribed as downstepped. Finally, TS also exhibits a possible nuclear configuration pattern that has a sustained medium tone (See Figure 22) , which further differentiates it from the other Spanish varieties described.
A final finding of TS intonation concerns rhetorical wh-questions. Two nuclear configurations were attested in our data, each of which conveys different nuances of meaning; i.e., H+L* (clear rhetorical meaning) vs L+H* (rhetorical meaning with a nuance of anger or impatience) (See Figures 23 and 24 respectively) . Both TS and BAS can convey the same shades of meaning but via different phonetic implementations. For example, BAS uses a nuclear configuration consisting of L* L% to convey only a rhetorical meaning and a tritonal L+H*+L L% configuration to convey a more nuanced meaning , Feldhausen et al. 2011 . The BAS nuclear configuration findings have further been attested in a categorical perception task (Feldhausen et al. 2011) , which provided evidence for a categorical scaling contrast between narrowly and neutrally focused constituents. It is worth pointing out that the low tone in BAS, usually transcribed as downstepped, seems to be lower than in TS, at least from an impressionistic standpoint. However, future research in perception should examine the possible phonological value of these cross-dialectal differences.
One major strength of our study is the systematic phonetic variation included in our description of TS intonation, namely, each sentence type was related to a set of pre-nuclear and nuclear configurations together with their frequencies. Capturing this variation was possible by successfully gathering a large database of semi-spontaneous speech. As described in the methodology section, semi-spontaneous speech was elicited by encouraging participants to spontaneously perform a set of situations, i.e., since you need to buy fruit, you go to the market and ask the clerk if she has 'mandarinas'. The large sample size, at least for this type of study (Colantoni et al. 2015) , was achieved by including 31 participants and several speech acts per sentence type, who nevertheless constituted a homogeneous group in that they were middle-class tucumanos 'people from Tucumán', with a similar level of education, who were born and lived in similar city areas and who were engaged in similar social networks. Consequently, the variation obtained from this dataset was likely related to linguistic factors such as allophonic, phonemic and pragmatic variation, rather than extra-linguistic and socio-economic factors.
The exhaustive and detailed TS intonation patterns proposed in this work are the result of a high rate of inter-speaker variability in our data, and thereby are mostly representative of a narrow phonetic level of analysis. The cause of speaker variability might stem from the elicitation task type, which does not guarantee that two speakers that produce different intonational contours in a given pragmatic context, actually assign the same meaning to an utterance type (Hualde and Prieto 2015) . Another possible explanation to variability is the speaker's choice to express nuances of meaning within a certain utterance through the use of different intonation contours. Therefore, it is deemed necessary to continue the TS intonation analysis at the phonological level through a follow-up study that can target possible reasons/contexts of the attested variations which can finally enlighten us with regard to which nuclear configuration realizations are more representative of the speakers' mental representation of TS intonation across different sentence types. In other words, further research is needed to untangle the phonological and phonetic levels of intonation representation in Tucumán Spanish.
Conclusion
The present study contributed to the documentation of the major intonational patterns of broad focus statements, absolute and partial interrogatives, and vocatives in Tucumán Spanish with phonetic transcriptions. This work presents the main intonation patterns of this dialect together with phonetic variation contributing to the literature that documents intonation variation in Spanish dialects (e.g., Prieto and Roseano 2009-2013; Henriksen 2014; Henriksen and García-Amaya 2012) as well as an enhancement of the dialectological mapping of Argentina. The present work also allowed for an interlectal comparison between the intonational patterns of the Tucumán Spanish variety and the Buenos Aires Spanish variety regarding a number of pragmatic conditions, a comparison that yielded interesting results, thus confirming previous impressionistic analysis. For example, whereas TS interrogative sentences are phonetically implemented with a nuclear configuration consisting in a low F0 trajectory on the stressed syllable followed by a high boundary tone, BAS realizes the contour with an ascending pitch trajectory followed by a downstepped fall. Another interesting dialectal difference found was with respect to peak alignment, with TS showing late peak whereas BAS has early peak. Moreover, we found that TS intonational implementation of interrogatives, both in terms of alignment and pitch contour, is similar to previous findings on Andean Spanish (Muntendam 2013; Muntendam and Torreira 2016; O'Rourke 2005) . Finally, this work provides materials for future research to investigate which variation is phonetic and which is phonological in intonation systems. 
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